The new computer control system software for SPEAR is presented as a transfer from the PEP 
Introduction
This paper describes software for the new I&C computer system at SPEAR. The characteristics of this venerable storage ring are wellknown and documented ['21 and its I&C history has been nicely described131 Recently, the lattice was modified141 to provide a smaller beta at the MARK3 detector. Wigglers and undulators affecting the lattice have been inserted to create photon beams of high intensity synchrotron radiation. The number of photon beamlines has grown to 6 with 4 more coming soon. An interface to a fast feedback correction system["' for the photon beams must be ready by fall 1985. To cope with these diverse and changing requirements the SPEAR I&C was upgraded as follows: The rest of this paper discusses the last item above. It is interesting because of the degree to which it is driven by its database. In principle at least, as it is carried from one ring to another, all you have to do is change the database.
The Database
The starting point on any discussion of a database is its schema description design file. This design file is primarily a common place where all of the functional concepts are associated with database records. Each record has a unique generic name, in a notation that tends to group together similar functions with similar names. For example, a set of records associated with trim supplies should be specified as: 
Model Processes
The beam transport model and orbit correction program run directly from defined software records in the database. All information as to magnet type, position, characteristics, etc. are kept in and retrieved from the database. The lattice information is loaded into the database with a separate routine that provides detailed printouts for updates and verification. After the lattice is loaded into the database, the model and orbit routines are ready to run. There is a general extraction routine that provides the lattice information from the database in a format that is usable for separate model programs. In principle, any number of model routines can be attached to the control system in this manner. All that needs to be written are adapter subroutines that match respective input and output formats to the database structure. At SPEAR the model routine COMFORT] was adopted.
This transport model routine is used to create general configurations for SPEAR, which are then loaded onto the power supplies and optimized by the operator. The model is also used to calculate dynamic modifications to machine parameters. An example is to change the quadrupoles for a 1% higher vertical tune NUY. This is often done and is quite successful. The model program is also used to compute weights for ganged knobs, permitting the operator to knob in machine-parameter space.
The orbit correction program1101 is used in a slightly different manner. It is viewed as a perturbation of the configuration that was calculated by COMFORT. The orbits are measured with the BPM system and from the database the machine functions at each element of the ring as calculated by the model are known, so that extensive correction schemes can be systematically studied with the program, these include least squares, eigenvector and harmonic analysis. An appropriate correction, change in corrector dipole magnets, is selected and a new orbit is measured and compared to the predicted change. Through several iterations of this procedure an optimized golden orbit is obtained. With the ability to check actual orbit changes with predicted orbit changes, comes the capability to spot magnet position errors, magnet field strength errors, etc. The program showed its value recently on the PEP storage ring, where the above technique was used to isolate a magnet field error of a single quadrupole (due to a shorted coil connection) without leaving the control room. The * run the package model from the touchpanel to verify that the configuration agrees with simulation; save this configuration; ramp magnets to it and inject beam into it. This is level 1 of operation; at this point there is package software to print detailed information about machine lattice parameters, and to dynamically change them; to save, get, ramp or touchup hardware, strength, or model configurations.
* modify the two touchpanels that patch correctors, BPM's into the orbit program * enter BPM calibration data and modify the BPMSCAN program. * make BPM scans from the touchpanels and look at orbits. This is level 2 of operation; at this point all of the software should be usable; it is invoked from various touchpanel displays.
